Vascular rhexis: loss of integrity of coronary vasculature in mice subjected to myocardial infarction.
We previously observed gross hemorrhage in plasminogen activator inhibitor type-1 (PAI-1) knockout (PKO) mice with induced myocardial infarction (MI). We hypothesized that it reflected degradation of vessels - a phenomenon we termed vascular rhexis. Accordingly, in the present study we characterized vascular rhexis in C57BL6 mice. MI was induced in 10- to 12-week-old mice by coronary artery ligation for 24, 48, 72 or 96 h. Hemorrhage was quantified by non-cross-reacting enzyme-linked immunosorbent assay of left ventricular (LV) hemoglobin corrected for myoglobin. Degradation of vasculature was quantified by the appearance of alpha smooth muscle actin (alphaSMA) in low salt soluble fractions of LV homogenates (Western blotting) and by immunohistochemistry (residual alphaSMA). Co-staining for CD31 (endothelial cells) and terminal deoxynucleotidyl transferase-mediated deoxyuridine triphosphate nick-end labeling (TUNEL) (a marker of cell death) was used to identify capillary rhexis. PKO mice (n = 9) had marked hemorrhage in infarct zones (432 +/- 27 standard error of mean microL blood/g). Hemorrhage was evident in C57BL6 mice as well (n = 6): 51 +/- 8 microL/g LV 96 h after coronary occlusion compared with 10 +/- 5 microL /g, n = 13 in normal LVs. Residual intact vasculature was reduced 48 h after infarction. Thus, an average of 16 +/- 1.6 small- and medium-sized vessels (n = 5 hearts) were seen compared with 84 +/- 4.8 in normal LVs (n = 3, P < or = 0.05). An approximately three-fold increase in soluble alphaSMA 48 h after MI (2.68 +/- 0.28, n = 6) was seen relative to that in normal LVs defined as 1.0 +/- 0.04, n = 10, P < or = 0.05. Capillary degradation was evident as well, as judged from CD31 and TUNEL co-localization. Vascular rhexis occurs within 48 h after the onset of MI. It may contribute to the early no-reflow phenomenon and to late negative LV remodeling.